INTRODUCTION
In 1960, Hildebrand deplored that vertebrate comparative anatomy "has gelled into a mass of uninspiring facts." There was too much "anatomy" and too little "comparative"; too many details and too few ideas; too much tradition and too little enthusiasm. Yet, the vertebrate body and the interpretation of its form can be matters of not only great fascination, but also of discovery and new theory.
There is little doubt that in the first half of this century comparative anatomists produced largely an ever-finer refinement of the details of the vertebrate plan, a methodology that was not capable of developing new concepts. Comparative vertebrate anatomy was essentially frozen in the Gegenbaurian tradition (Davis, 1958) . Descent with modification provided a rational basis for interpreting animal structure and the final goal of comparative anatomy was to describe the history of structural elements. Thus, vertebrate anatomy became primarily concerned with the "what" and not with the "why" and "how" of structure. The major accomplishments of these exhaustive research efforts throughout the world were summarized in the 6-volume magnum opus edited by L. Bolk (1931 Bolk ( -1938 . The importance of these accomplishments should not be underestimated since vertebrate morphology in the modern sense would not have been possible without this foundation. Indeed, Hildebrand did not underestimate this but neither did he overestimate it! By using this foundation in redirecting both research and teaching goals, he helped plant the seeds Boker (1937) , E.J. Slijper (1946) and C. J. van der Klaauw (1948 Klaauw ( -1952 Gans, 1963) : (1) the precise determination of actual functions carried out by the structures, and (2) separation of three influences that mold structures: (a) intra-and interpopulational variation caused by environmental factors; (b) the nature of ontogenetic influences; and (c) the historical (phylogenetic) influences. These new and well defined questions drew the attention of many biologists, putting the field of vertebrate morphology back in the research laboratories and in the classrooms. Hildebrand was a key architect in this 1963 symposium, which was not only a statement of theorists, but more importantly of active practitioners with a critical mass of young followers.
FUNCTIONAL ANALYSIS OF VERTEBRATE LOCOMOTION: THE NEW MORPHOLOGY
After the "1963 turning point," Hildebrand's research was focused on vertebrate locomotion. It was clear that theory in this field had gotten ahead of knowledge; thus, loading of the foot of a moving ungulate was estimated without knowledge of the angle of impact; rate of muscle contraction was related to body size without knowledge of the actual stride rates of cats and dogs; swinging limbs were likened to pendulums without knowledge of the characteristics of their oscillations (Hildebrand, 1963) . With his very intelligent use of motion pictures, Hildebrand was able to interpret the evolution of the cursorial body as a development of as many limb joints as possible that can move in the same direction at the same time. This is advantageous because overall velocity in a multijointed system derives from the summation of the velocities at each joint. For example, by abandoning the flat-footed plantigrade posture in favor of a digitigrade one, the cursorial carnivore leg acquired an extra limb-joint, and therefore, greater speed. Essentially it gained still another rotation point through the swinging of the shoulder blade, and the flexible back adds the length of its entension to the animal's stride (Hildebrand, 19606) . This study pioneered a kinematic approach to gain accurate functional information and correlate the findings in a meaningful context of vertebrate design and behavior. It is still widely practiced by contemporary vertebrate morphologists and physiologists using high speed cinematography, high speed video and high speed cineradiography.
A major breakthrough in explaining vertebrate locomotion was achieved in the seminal contribution on the analysis of the symmetrical gaits of tetrapods (Hildebrand, 1966) in which the "footfall formula" was reported by the "gait diagram." Prior to 1966, it was generally reported that when a tetrapod walks, there is an instant when the body is supported by both hindfeet and one forefoot. This is followed by a support pattern of one hindfoot and the opposite or contralateral forefoot. Then the pattern of one hind-and both forefeet, and so on. In general, there are eight such support patterns before the cycle repeats. Based on these 8 support patterns, the gait of animals can be expressed by 8 stylized diagrams called a "footfall formula." The "footfall formula" has two serious deficiencies: (1) It does not express the relative durations of the various support patterns, thus animals having noticeably different timing of footfalls and significantly different rates of travel may have the same footfall formula. (2) Footfall formulas do not permit an immediate comparison of many gaits simultaneously, thereby preventing the development of general concepts of gait analysis. In Hildebrand's 1966 paper, a method was presented for transforming measurements from film to graph paper. For each foot, a line was drawn if it was on the ground during a time interval. Symmetrical gaits have the footfalls of the 2 feet of a pair evenly spaced in time. Because the right and left members of a pair of feet have the same intervals of contact with the ground, it can be assumed that the contacts of the forefeet are the same as those of the hindfeet: each foot is on the ground for the same fraction of each cycle or stride. The duration of contact of each foot is then expressed as a percentage of the stride interval. Since symmetrical gaits have the footfalls of a pair evenly spaced in time, the particular instant a given foot strikes the ground consistently comes midway between two footfalls of its opposite side. If then the timing of the footfalls of one foot is known, the timing of the footfalls of its opposite side is also known! Also, the relation of the fore footfalls to the hind footfalls can now be described as the percent of the stride interval that the footfall of a forefoot lags behind the strike of the hindfoot on the same side of the body. In this ingenious way, all symmetrical gaits can be expressed by two percentage figures , respectively, the percentage of stride that each foot is on the ground and the percentage of stride that front footfall follows hind on the same side. These two percentage figures represent the "gait formula." By plotting these two figures on a graph, hundreds of gait formulas can be compared simultaneously. Thus, Hildebrand provided a very precise kinematic methodology with which one can perform a theoretical analysis on duration of support patterns and the variability of gaits. With this landmark contribution, vertebrate morphology could indeed achieve two of the primary goals: The precise determination of functions and the intra-and interpopulational variations. It also enabled us to achieve a third goal by gaining a phylogenetic perspective when multiple gait formulas were put on a grid system, and to recognize convergent evolution when very similar functional demands were present in unrelated lineages (Hildebrand, 1965 (Hildebrand, , 1966 (Hildebrand, , 1967 . This method provided strong evidence for the role of Darwinian natural selection in animal design. Finally, the influence of ontogenetic phenomena on vertebrate design could also be analyzed with the same methods (as illustrated by primates, Hildebrand, 1967) .
With these major contributions, research in vertebrate morphology gained a new vitality. The precise determination of function with powerful analytical tools becomes very meaningful in biomechanics. In addition, the quantification of variability links vertebrate morphology with animal behavior, ecology and population genetics; and the morphological analysis of phylogenetic and ontogenetic influences on vertebrate design has put vertebrate morphology in the center of evolutionary and developmental biology (see Hildebrand, 1985) .
THE TEACHING OF VERTEBRATE MORPHOLOGY
Excellent teachers are often also excellent research workers. Hildebrand is no exception. The new visions and excitement of Hildebrand's research are clearly reflected in his lectures and textbooks on vertebrate morphology. While asking the question "What vertebrates should comparative anatomy compare?" a broader principle emerged: "We who teach comparative anatomy need to ask ourselves why it should be taught and how best to reach our aims (Hildebrand, 1960a) ." Based on this principle, the first edition of Analysis of Vertebrate Structure was published in 1974.
It quickly became a trend-setter and an influential textbook. Most textbooks in vertebrate morphology tend to lag behind current research by decades! Analysis of Vertebrate Structure represents an exception. It capitalized on the vast factual foundation established by the followers of Gegenbaur and the well documented general phylogeny of vertebrates. It also made full use of the unique opportunity to present functional arguments and to show not only what evolution has produced, but also structurally how it has gone about it. Unusual vertebrates were included, but only if they had a conceptual story to tell. Thus, students were exposed to current and meaningful questions and future directions of the field. They were given a sense of the vitality of the field and did not regard comparative anatomy as a concluded effort or a necessary nuisance. Instead, students were taught the many approaches to determine the actual functions carried out by structures, and how to separate the several influences (or determinants of form) that mold structures. The long-term influence of these educational efforts through courses and Analysis of Vertebrate Structure is clearly reflected in the symposium to which this article is an introduction. All participants are either directly or indirectly inspired by the "1963 turning point" and Hildebrand's way of teaching vertebrate morphology. In 1985, Hildebrand edited Functional Vertebrate Morphology, to reach advanced undergraduate and graduate students. It is clear from the content of the book that vertebrate morphology is flourishing as a modern biological discipline. Since the "1963 turning point," of which Hildebrand was a major architect, and the shift toward teaching modern and forward looking concepts rather than the presentation of a mass of uninspiring facts, vertebrate morphology is progressing at such an encouraging rate that we must share in Wake's (1982) optimism: "By incorporating experimental approaches and solid the-ory, and by making the comparative method ever more sophisticated, morphologists will continue to occupy a center stage in modern biology."
